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Abstract 
Modern automotive illumination systems require higher efficiency, safety, and good aesthetic features. The
design, fabrication and measurement of freeform reflectors and LED secondary optics are crit ical issues for
automotive illumination systems. The non- imaging optical design for the automot ive lighting system, which departs
from the methods of traditional optical design, is an arisen interdisciplinary field. In order to meet the traffic
regulations, unique freeform shapes and geometries should be adopted to create the special legal light pattern.
Mean while, high accuracy freeform reflector could not be made by convent ional manufacturing process, ultra-
precision machining is the method. And the measurement of the freeform surface is also a new area. In this
paper, the opt ical design, fabrication and the measurement of the freeform reflector headlamps are invest igated.

















? 1  ??LED?????????
( a)?????+ ??????; ( b)???????+ ??????, ( c)???














[ 1] ? LightTools[ 3]? TracePro[ 2]? SPEOS[ 4]?
LucidShape
[ 5]?ReflectorCAD[ 1]?? ? CATIA [6] ?
Unigraphic
[ 7]??????????,???????













??? 90 ???, ????? III-V ?? II-VI









47? 19 ?? 3? ????:?????????????????????
??????????????????????
LED??????????? LED???????
? 2  ??????LED?????












???????? LED ??, ???????
??????????????????? LED?







???  45??????? LED, ???????
???????????  45, ????????






?? (????????? BatWing ?????
LED)??, ?????????????????
??  ?????????????  ?????
?????????????????? 3???
???  ???????, ??? 3???, ???
????????, ????; ?????????





? 100%???, ?? LED??, ??  ?????
?????????????



































?? LED ?????, ??????????
(???????? cdm2 )???,???????
???????????????????( lumen)
????, ???????????? (??? cd)











???? LED?????????, ????? 8
?LED??, ?? LED ???? 150??????






























???( Edge-Ray Principle) [ 8] ,??????,???
?????????,?????????????
?,?????????????????????
50 ?????? 2008 ? 9? 
? 5  ???LED?????????












? 6  ?????????
5  ?????????????
?????













?? Precitech Freeform 705G??????????
????,?? XYZ??????? BC?????
?,??????????( raster milling) ,????
? XYZ ?????????, ????????
360?????????,???????????
51? 19 ?? 3? ????:?????????????????????
?????????,????????????? ?????,???????????
? 7  ( a) ??? 5????? ( Precitech Freeform 705G) ; ( b) ???????????????
  ??, ???????????????? NC









???? IGES??,?? NC????????, ?
????????,??????????????
????????












52 ?????? 2008 ? 9? 
? 4 ?????????????????
? 5  CCD??????????????
? ? ? ?
[ 1]  ??. ???????????????[ J] . ????
?. 2003, ( 1) : 17~ 22
[ 2]  ??, ??,????. LED?????? [ J] . ????
??. 2006, 17( 1) : 10~ 14
[ 3]  ??, ???,????. ?? LED ?????????
??[ J] .????, 2006, 28( 5) : 37~ 41
[ 4]  ?? ,???, ???.?? LED ??????????
??[ J] .????, 2006, 35( 1) : 93~ 95
[ 5]  ??. LED???????????[ J] . ?????
?. 2007, 18( 1) : 26~ 30
[ 6]  ???, ???, ???. LED??????????
[ J] .????, 2007, 28( 4) : 513~ 516
(??? P52?)
? ? ? ?
[ 1]  http:www. breault. com
[ 2]  http:www. lambdares. com
[ 3]  http:www. opticalres. com
[ 4]  http:www. optisworks. com
[ 5]  http:www. lucidshape. com
[ 6]  http:www. 3ds. com
[ 7]  http:www. un-i graphic. com
[ 8]  Harald Ries, Ari Rabl, Edge- ray principle of nonimaging
optics, J. Opt. Soc. Am. Vol. 11, No . 10, October 1994
A, pp: 2627







56 ?????? 2008 ? 9? 
